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Kosmicheskiye issledevamiys \b by E.A, Benediktov
Tom 3, vyp.i#, 614- 617, G. G. Getmantsev
Izdatel'stvo "NAUKA", 1965. Yu. &, Sazonov
A.F , Tarasov
SUMMARY

The measured intensity of the cosmic radio emission distributed
in the frequencies of 725 and 1525 ke¢/s was found to be respectively
equal to 0,51 *1072° and 0.87 + 10720 watt m™2 cps~t 1, At satellite
distances from Earth up to 68000 km radio emission was observed, which

sterad”

probably cannot be explained fully by interferences of terrestrial originm,
"seeping" through the ionosphere.

[ ]
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The frequency spectrum of cosmic radio emission was measured more
than once, but, to-date, it still has not been determined in a sufficiently
broad interval with an accuracy indispensable for theoretical conclusions,
The latter is the more so related to the high-frequency and low-frequency
portions of the spectrum., which are of intérest for the theory of origin
of cosmic radio emission and electron component of primary cosmic rays [11
The main difficulty in measuring the spectrum in the ultrahigh frequency
range is linked with the very low level of cosmic radio emission and with
the requirement in this regard to utilize apparatus with the smallest
possible fluctuational threshold response. As to the measurements in suffi-
ciently low frequencies (£ <3 < 5 Mc/s), they may be carried out without

(*) PREDVARITEL'NYYE REZUL'TATY IZMERENIYA INTENSIVNOSTI RASPREDELENNOGO
KOSMICHESKOGO RADIOIZLUCHENIYA NA CHASTOTAKH 725 and 1525 KGZ NA SPUTNIKE
"ELEKTRON-2%,



substantial distortions from the side of the ionosphere only on sufficient-
ly high artificial satellites and rockets. So far only a few attempts were
made for measuring the intensity spectrum of cosmic radio emission in suf-
ficiently low frequencies with the aid of apparatus installed aboard satelli-
tes and rockets (the review of the results obtained has been presented ir

[2] ). Because of their small number, the correeponding data require checkirng
and must be made more precise. With this in view the investigations here des-
cribed were conducted aboard radioreceivers installed aboard "Electron=2%

in the frequencies of 725 and 1525 ke¢/sec.

1. APPARATUS AND METHOD OF MEASUREMERNTS

The block-diagram of the receiving apparatus is presented in Fig. 1l

§ T ' i
Huleana- | Ainteana TV T a1 Oubput I
i i

i
| e
. — — Ia- r___,
tecd.nq ’ braasper ! IJHFH tecter i YLFH ’ Lects,:

Leleved | | Swat 10T

Wo‘sez : IR l‘dt] !of.[’ﬂ
} GE’E"TI{‘———' TU”’, ,]tlt;f lYLF Iruu , u/"‘
1 ' l
i

Fig. 1. - Block-diagram of the receiving
installation

The reception of radic emission is materialized by means of a collapsible-
whip antenna of ~ 4 m length. From antenna output the voltage is fed simulta-
neously to two receivers, respectively tuned to the frquencies of 725 and
1525 ke.sec. Decoupling filters were used in order to avoid mutual shunting
influence of high~frequency circuits of radio receivers.

The vacuum-tube receivers are assembled by direct amplification cire
cuit with three amplification cascades in high and two in low frequency.
The constant voltages from radioreceiver outputs, proportional to field
intensity of measured signals, are fed to telesystem. A special system

of automatic regulation of amplification is foreseen in receivers, which
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widens considerably the range of measured field intensities. The receiver
passband widths in high fregquency are equal to 3.9 k¢/e in the 725 kc fre-
quency and 7.4 ke/s in the 1525 ke¢/s frequency. The time constants of recei-
ver output circuits are near 1 second. The equivalent noise voltages, fed

- to receiver inputs are approximately identical in both frequencies and equal
to O.4 mkv. The receiver feed is materialized from voltage transformers
assembled on semiconductors.

In the operational regime the switching on of radio receivers and
the count of received signal level is carried out during a short time inter-
val, every two minutes. Once in the course of one hour the noise voltage
generator, assembled on a semiconductor triode, is switched on to receiver
inputs with the help of an autonomous antenna transfer switch. The cantrol
of radioreceivers' amplification is materialized with the aid of the noise

generator.

2. - RESULTS OF MEASUREMENIS

We plotted in Fig.2 a portion of the registration of cosmic radio
emission for the time, when "Electron-2" was near apogee (near 68000 km).
The dashed circles emphasize the calibration points responding to signals
periodically switched to noise generator's receivers. In ordinates we plot-
ted the values of voltages at receivers' input in microvolts and the wvalue
of the effective temperature of the sky, computed according to them, taking
into account the resistance of antenna radiation. As may be seen from Fig, 2,
the levels of radio emission vary somewhat in time, which in all probability
must be linked with satellite spinning and the shifting of receiving anten-
na's radiation pattern along the sky.

The absolute values of effective temperatures of the sky in the
frequencies of 725 and 1525 k¢/s are respectively equal to 3,2 -ld7 and
1.2 107 0K, that is T eff rises as the freguency descends according to
the law T, cv** while the intensity of radio emission I, = 2kT.; .v2/ c2 0o ¥07
decreases as the frequency diminishes *

* The error in the values of sky's absolute effective temperatures brought
up is mainly linked with the inaccurate knowledge of resistance of antenna
radiation and constitutes * 30%. The error in the determination of the
ratio Ters (725) / Topp{1525) = 2.7 is %15% and is linked with calibration
errors.




Significant fluctuations are noted, as a rule, in readings for
radio emission levels in both frequencies for the portions of satellite
orbit corresponding to distances from Earth < 20 000 — 30000 km., Their
presence may be partly explained by interferences of terrestrial origin
"seeping" through the ionosphere. The question as to whether or not these
radio emission level fluctuations can be entirely ascribed to interferen-
ces of terrestrial origin still remains open and requires additional con-
sideration (see annotation at correction at the end of the paper).
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Fig, 2. - Registration of levels
of cosmic radiation.
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Fig, 3. = Results of measure-
ments of cosmic radiation
intensity.

Circles — data from [3]
Circles with cross - data
obtained from "Electron-2"

3. - COMPARISON OF THE RESULTS OBTAINED WITH AVAILABLE DATA

The experimental values of the effective sky temperature i
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frequencies of 725 and 1525 k¢/s are plotted in Fig. 3 alongside with the
values of To¢p in the frequencies of 1.25 and 2 Mc/s, found from data of
rocket measurements [2]. The ratio T,ep (725)/ Tqee (1525) = 2.7, that is,
somewhat greater than that following from the data of [2]. It may be seen
from Fig. 3 that in the frequencies of the order 1 -2 Mc the effective
temperature of the sky continues to rise with frequency decrease, while
the radio emission intensity linked with Tops by the Rayleigh-Jeans law

drops as the frequency decreases.
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The fact of cosmic radio emission intensity drop at low frequen-
cies according to the law /o« +*" ' may, in principle, be explained by its
absorption in the interstellar ionized gas [1l, 3]. At the same time, it is
quite possible that the drop in the intensity of cosmic radio emission in
low frequencies as the frequency decreases is determined, at least partl:,
by the peculiarities of the frequency spectrum of extragalactic sources of
cosmic radio emission, whose contribution to the observed radio emission may
be significant.

The authors are grateful to V. L. Ginzburg for his manifold assis-
tance in the process of preparation of the experiment, and also to B. N. Voykin
Yu, V. Abramov, N. A . Mityakov and V., O, Rapoport, having actively participated
in the preparation of radiomeasuring devices.
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Annotations at Correction.

1. - Subsequent analysis of experimental data has shown that the
observed increased radio emission correlates closely with the presence in
radiation belts of fluxes of relatively soft charged particles. The radio
emission maximum corresponds to geomagnetic latitudest (40 —50)°, and it is
practically absent at geomagnetic equator. The increased radio emission is,
in all probability, generated by fluxes of charged particles in the upper
%zx]msphere. Detailed data on increased radio emission will be published in
2. = At further analysis T were made more precise. In this connec-
must correct in Fig. 2 the values in ordinates:

1.2 « 107 should replace 2 107,
3.2 ¢ 10 should replace — 107,
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